1 Effective January 2007, the Discussion Paper series within each division and the Director General's Office of IFPRI were merged into one IFPRI-wide Discussion Paper series. The new series begins with number 00689, reflecting the prior publication of 688 discussion papers within the dispersed series. The earlier series are available on IFPRI's website at www.ifpri.org/pubs/otherpubs.htm#dp.
INTRODUCTION
Global retail chains are increasingly spreading throughout the world, especially into developing and transition economies (Reardon and Timmer 2005) . For example, the average share of supermarkets in food retail went from only 10-20% in 1990 to 50-60% by the early 2000s in most of South America, East Asia (outside China) and South Africa . This evolution has significant impacts on agricultural systems and food supply chains, largely due to the insistence of global retail chains on improved quality standards (Pingali 2006; Swinnen 2007; Dries et al. 2004; Hu et al. 2004 ). The instituted changes include centralized procurement systems, the use of specialized-dedicated wholesalers and preferred supplier systems, and demanding requirements of private contracts . Much of the available evidence indicates that small farmers are often left out of these modern supply chains; 1 however, emerging literature suggests that small farmers may also benefit from the abovementioned changes (Maertens and Swinnen 2006; Minten et al. 2008; Swinnen 2007) .
Global retail chains do not invest uniformly in all countries and some -especially poorercountries have been left behind in the retail revolution. 2 In an effort to provide new insight into the potential for a retail revolution in poor countries, and thus to anticipate its impact, this study examines current food retailing in a case study of Madagascar, by documenting and comparing the extents to which different types of global chains and local supermarkets have already invested, their niches compared to other outlets, and their growth prospects. 3 The price setting behavior and the quality range of produce offered by supermarkets is rigorously measured and compared with that of the traditional food retailing system. Finally, we characterize which buyers are likely to be attracted by the price setting and quality offers available in supermarkets.
Madagascar is a good case study for such an analysis because it is a poor country by any measure.
It was estimated to have a nominal per capita GDP of only $290 in 2005, and it was ranked 171 st out of a total of 181 countries by the IMF, based on per capita GDP calculations at purchasing power parity in 2005. Different national household surveys between 1993 and 2005 have evaluated poverty headcount ratios in Madagascar to be around 70%. The country has been politically stable, has not endured major 1 See Key and Runsten 1999; Reardon and Barrett 2000; Reardon et al. 2003; Kirsten and Sartorius 2002; Weatherspoon et al. 2001; Gibbon 2003; Dolan and Humphrey 2000; Humphrey et al. 2004; Kherralah 2000; Weatherspoon and Reardon 2003; Minot and Ngigi 2004. 2 In their pioneering work in this area, Reardon and Timmer (2005) distinguished different waves over time. The first three waves were, respectively: 1) South America and East Asia; 2) Southeast Asia and Central America; and 3) Russia, India, China and some countries from the aforementioned regions. The authors hypothesize that the fourth wave will involve the majority of countries in Sub-Saharan Africa.
3 A supermarket is defined in this analysis as a shop owned by one company which sells a multitude of products (food as well as non-food) in a closed-off environment where customers can freely walk around and check and choose the products that they want to purchase using baskets or trolleys. A supermarket is thus a broader concept than global retail chain as it includes shops owned by local companies (referred to as the 'local supermarkets').
military conflicts, and has had a reasonably good investment climate over the past few decades.
Investments by global retail chains have thus not been hindered (i.e. compared to other investments) and global retail chains have been present in the country for over a decade, implying that they have moved past the learning curve of doing business in the country. Thus, Madagascar could be seen as a poor country with a business environment that welcomes global retail chains.
The contribution of this paper is threefold. First, it uses unique primary data to offer a rare insight into the functioning of urban food retail outlets in poor countries. This is particularly important because an increasing portion of this population acquires food in such urban settings. 4 We find a large quality difference in foods offered by supermarkets versus traditional markets, and also between global retail chains versus domestic supermarkets. Second, the data show that global retail chains sell significantly more expensive food, even when we control for quality attributes and location, in this poor environment.
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Given this price setting mechanism, along with high food price elasticities and a limited demand for highpriced quality produce, there would seem to be little scope for market share growth for global retail chains in this environment. Third, we rely on innovative methodologies in food price analysis, using revealed (hedonic pricing on actual prices paid) and stated preference (willingness to pay using visual aids) methods, which allow us to control for important quality differences in the food markets of Madagascar.
The structure of the paper is as follows. Section 2 describes the current food retailing system in Madagascar. Section 3 discusses the methodology used and the primary data collected. In section 4, the prices and available quality of the studied products are compared among the various retail outlets.
In section 5, we analyze the actual prices paid and the willingness of traditional retail markets consumers to pay for quality food. Section 6 concludes.
FOOD MARKETS AND RETAILING IN MADAGASCAR
Agricultural and food marketing policies in Madagascar resemble those found in many other African countries that have gone through cycles of government interventionism and retreat (Berg 1989; Barrett 1995) . Following the disastrous socialist period of the 1970s and early 1980s, authorities implemented a structural adjustment program aimed at making the economy more market-and trade-oriented. At the beginning of the reforms, floor and ceiling prices for agricultural products were maintained. In reality, the government still effectively controlled domestic agricultural trade until 1986. While food retailing was mostly liberalized, the government still distributed rice through its fokontany distribution shops until the late 1980s. Except for the rice crisis of 2004, the government has abstained from intervention in food retailing in the years since.
Here, we study food retailing in Antananarivo, the capital and the largest city in Madagascar (current population, 1.5 million). In this city, food is retailed through different modern and traditional outlets. There are three types of traditional food retail outlets. The most important one is the traditional, fixed-location daily market where different traders sell food from designated areas. Traders often specialize in specific products, and traders dealing in the same products are usually clustered within a given market. The second group is comprised of the micro-retailers or street-sellers. These individuals also tend to specialize in products, but they sell in micro-quantities and operate often without formal registration, outside formal markets and sometimes outside regular hours. The third group consists of the small shops (épiceries) that may sell different types of food in addition to a variety of other basic products.
The modern outlets can be divided between local supermarkets and global retail chains. There are only two domestically owned supermarkets in Antananarivo; they have apparently suffered from competition from the global retail chains but may have location-based advantages in some areas. Three global retail chains are currently active in Madagascar: one South African-owned chain, Shoprite, 6 and two French-owned chains, Leaderprice 7 and Score 8 . Figure 1 shows the trend over time in the number of branches opened by these global retail chains. All but two branches of the global retail chains in Madagascar are located in the capital. The number of branches has more than doubled over the last decade, increasing from seven to sixteen. 9 The most aggressive grower has been Shoprite, which acquired the Champion supermarket chain in 2002 and has set up two additional branches since then. However, 6 In the beginning of 2005, Shoprite owned about 700 stores in 16 countries, making it the biggest supermarket chain in Africa. 7 The first Leaderprice stores were opened in 1990 in Paris, France. Currently, over 700 of these stores are operating in 16 countries all over the world. 
METHODOLOGY AND DATA COLLECTION
To better understand food retailing, we collected different types of information. Through November and December 2006, we surveyed traders and consumers in the traditional market outlets, and conducted a price survey for all food retail outlets in six randomly selected districts of Antananarivo. In order to make data collection manageable, we focused on a limited number of products found in both traditional and modern retail outlets, 10 including: 1) rice, which is the major staple in Madagascar and represents about half the calories consumed by an average Malagasy citizen; 2) tomatoes, a major vegetable representing the fruit and vegetables category; and 3) zebu meat, which, together with chicken, is one of the most commonly consumed meats in Madagascar. We believe these three products are broadly representative of the different commodities in the food basket of a typical consumer.
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Since the primary purpose of the study is to compare price setting between supermarkets and traditional markets, the sampling was designed as follows. We selected six districts where global retail chains are situated. In the absence of a major traditional retail market in that district, a neighboring one was chosen. This selection was intended to avoid transport cost issues in our price comparisons between retail outlets. We then undertook a census of all the shops, street-sellers and sellers in traditional retail markets that offered the three products in each of the selected districts. About 30 traditional retailers, 5 street-sellers and 5 shops (if available) were then randomly selected from each district. In addition to surveying the retail sellers, we also interviewed all wholesalers of rice and tomatoes in Antananarivo.
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For analysis of the retail and wholesale traders, we used questionnaires including items that reflected the basic socio-economic characteristics of the traders, their purchase and sale practices, perceived price differences of quality attributes, current prices charged and paid for produce, quality indicators, and marketing costs. We also collected information on prices and quality characteristics for the three studied products, in both the global retail chains and the domestic supermarkets.
In each traditional daily market surveyed, we randomly selected 25 customers for an exit interview designed to help us understand their current consumption habits and their willingness to pay for quality produce (and thus their potential willingness to switch to modern outlets). We also asked about the prices and quality characteristics of their most recent transactions. Furthermore, we showed them pictures of high-quality meat, tomatoes and rice (as sold in the Score supermarket) and described the produce, and 10 Since little processed food is found in traditional retail markets, we shied away from analyzing any processed food, even though such foods represent the major items carried by supermarkets.
11 Based on a nationwide representative household dataset, Ravelosoa et al. (1998) estimate that rice, vegetables, and meat make up 40%, 9% and 11% of all food expenses, respectively, in Madagascar. Similarly, based on a household dataset of 500 rural households, Minten and Zeller (2000) calculate that Malagasy households spend 46%, 9%, and 9% of all food expenditures on rice, vegetables and meat, respectively.
12 Twelve wholesalers refused to be interviewed.
then asked them to evaluate (in an open-ended format) the maximum price they would be willing to pay for the items. Table 1 provides details of the trader sample, which comprises almost 600 traders, including 235 rice traders, 205 tomato traders and 143 meat traders. Among the rice traders in the survey areas, about one third are wholesalers and none are street-sellers. Among the tomato traders, one quarter are wholesalers and none are shops (épiceries). The meat trader sample consists exclusively of meat shops (boucheries). There are a few striking differences among the traders of the different commodities. Only one third of the tomato traders are male, whereas more than 80% of the meat traders are male. Such gender-associated specialization has also been observed in other countries (e.g. Harriss-White, 1999).
Because of the high number of wholesalers in the rice trader sample, the quantities sold, working capital, and value of trading assets are slightly higher than those for the other categories. The average distance to the nearest supermarket is less than 1 km; this is a consequence of our sampling strategy and controls for the effect of location differences in our price comparisons. 
PRICES AND FOOD QUALITY OFFERED BY THE VARIOUS RETAIL OUTLETS
Figures 2 to 4 compare the retail prices of rice, tomato and meat in traditional versus modern outlets.
These figures show two important features. First, the average prices are significantly higher in modern outlets. While there is some overlap of the curves for the three products, it is fairly small; 95%, 92%, and 89% of rice, tomato, and meat prices, respectively, in modern retail outlets are above the 90 th percentile price of the same product in traditional outlets. Second, except for tomatoes, there is a significantly larger price variation in supermarkets compared to traditional retail outlets (as illustrated by their absolute lower peaks and the spread of the curves). The largest price variation is found for rice in modern outlets, where the price of rice varies as much as 25-fold, between 560 and 13,960 Ariary/kg. Part of the difference in prices between modern and traditional outlets is explained by differences in produce quality (Table 2) , 13 with the quality of produce sold in supermarkets being overall superior to that offered in traditional markets. 14 ' 15 In the case of rice, the supermarkets do not sell any local lower-quality rice, they carry a large variety of imported rice, they mostly sell long, white grain rice, there is little impurity (in the form of stones or paddy husks), and the percentage of broken rice is very low. Within the supermarket group, local supermarkets seem to have lower quality control than the global retail chains.
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While the variety that is offered by traditional markets is significantly larger at the lower end, the markets also sell high quality rice as well. Similar patterns are seen for tomatoes and meat. Supermarkets sell mostly larger, ripe tomatoes with few black or rotten spots. Meat sold in supermarkets has lower levels of fat. It is almost always kept cold in the supermarkets, whereas it is rarely refrigerated in traditional markets. 13 In the trader survey, traders are asked to give information on the three most important types of produce they are selling. In the supermarkets, information is obtained for all on-sale products.
14 This is not always the case; for example, Zinkhan et al. (1999) find in Brazil that traditional markets are perceived to sell higher quality produce than that found in modern market outlets.
15 See Lehmann-Grube (1997) for a discussion on why supermarkets choose to deliver high quality products. 16 For example, 65% of the rice in local supermarkets is long grain, compared to 79% and 82% in Shoprite and the French supermarkets; 35% of the rice in local supermarkets is the higher-valued white rice compared to 75% in Shoprite and 86% in the French supermarkets; 75% of the rice is <5% broken in local supermarkets compared to 93% and 99% in Shoprite and the French supermarkets, respectively; and 70% of rice in the local supermarkets has no paddy husks impurities, compared to 95% in Shoprite and 100% in the French supermarkets. Figures 2 through 4 , the results of the regression show that the prices of the three products are significantly higher in the supermarkets compared to traditional markets, as shown by significant F-tests (Table 3 , bottom). The supermarket prices of one kg of rice, tomatoes and meat are 50-75%, 70-95% and 42-51%, respectively, higher than those seen in traditional daily retail markets. The price differences are largest for the fresh vegetable category.
However, as this analysis does not control for quality differences, the comparison masks price differences due to quality differences between the various outlets. To address this issue, we run a second, hedonic price regression where we include quality attributes as additional controls on top of the retail outlet variable (Table 3 , 3 rd and 4 th column for each product heading). These quality attributes were visually evaluated by enumerators specifically trained on this evaluation prior to the actual survey. The regression included quality attributes for rice (variety, length of grain, color of grain, odor, percentage broken, stone impurity and paddy husk impurity), tomato (size, form, ripeness, rottenness and spots), and meat (type of meat, level of fat, odor, and refrigeration).
In this regression, the price differences between supermarkets and traditional markets become smaller due to the higher quality found in supermarkets, but they stay significant for all three products, as shown again by the appropriate F-tests. Furthermore, there are differences among the supermarkets; the local supermarkets are the cheapest, the global French chains are the most expensive, and the South African-owned Shoprite falls in between. 17 However, significance is seen only in a comparison of rice prices between the global retail chains and the local supermarkets. For the other products, the difference is non-significant, as indicated by F-test. 
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CONSUMER DEMAND FOR QUALITY FOOD
We address the issue of quality demand by interviewing buyers at traditional retail markets, in order to
better understand to what extent they are interested in and willing to pay for higher quality products, and if quality differences might induce them switch to modern retail outlets. Information on the basic socioeconomic characteristics and shopping habits of the interviewed consumers is given in Table 4 . The interviewed consumers average 40 years of age, half are women and half men, they have approximately twelve years of schooling on average (corresponding to a completed secondary education), and their monthly household income averages 245,000 Ariary or $125 USD. 56% of the interviewees say they would never go to a supermarket, while 40% say they would go once in a while. Of the latter group, the majority of individuals indicate they would never buy rice, tomato or meat at the supermarket, largely because these products are too expensive at supermarkets (Table 4) . These responses seem to confirm the analysis in the previous section, suggesting that the majority of consumers are aware of this difference.
This is perhaps not surprising given the proximity of the modern and traditional outlets in our sample.
Table 4. Characteristics of consumers interviewed at traditional daily markets
To further understand the value these buyers put on quality, we ask what they consider important determinants of quality for the three products. Most of the studied attributes matter to the buyers, with the most important being variety and stone or paddy husk impurities in the case of rice, rottenness in the case tomatoes, and odor and meat type in the case of meat (Table 5 ). When asked, most respondents state that they check these attributes prior to purchasing ( regularly 4 once in a while 40 never 56 Of those that go to a supermarket, … % of households that buy rice in a supermarket regularly 3 once in a while 35 never 61 Of those that never buy rice in a supermarket, …% citing reason why they do not buy too expensive 68 custom 32 Of those that go to a supermarket, … % of households that buy tomatoes in a supermarket regularly 5 once in a while 21 never 74 Of those that never buy tomatoes in a supermarket, …% citing reason why they do not buy too expensive 69 custom 30 Of those that go to a supermarket, … % of households that buy meat in a supermarket regularly 5 once in a while 39 never 56 Of those that never buy meat in a supermarket, …% citing reason why they do not buy too expensive 71 custom 29 Number of observations 131 Table 5 . Importance of various quality determinants to traditional market consumers
The number of observations varies by question, but is ~130.
The above findings indicate that quality matters to the surveyed consumers. However, consumers must also be willing and able to pay for such quality. An important determinant of the willingness and the ability to pay for food quality is income (Timmer et al. 1983; Deaton and Muellbauer 1980; Deaton 1988 ). Here, we explore the linkage between quality and income in two ways, using both revealed and stated preference methods. First, we observe the price they paid for their most recent purchase of rice, tomato and meat, and subject this information to a parsimonious regression where the log of the price per kg of product is related with the log of income. Our results reveal a strong positive and significant relationship; the price paid per kg of rice, tomato and meat increases by 11%, 60% and 50%, respectively, when the respondent's income doubles, as shown in Table 6 , row (a). When food quality (and other) controls are included in the analysis, however, these coefficients decrease significantly, and in some cases becoming insignificant, as seen in Table 6 , rows (b) and (c the importance of income in the demand for food quality; this is consistent with previous findings in other countries (Timmer et al., 1983) .
To guard against the possibility of bad attribute measurement and/or omitted variable bias in this analysis, we perform a second analysis using contingent valuation techniques to study each consumer's willingness to pay for quality food. We presented all respondents with the same pictures of high-quality rice, tomato and meat (bought in the French Score supermarket), and gave additional information on these products. 19 We then asked the respondent to give the maximum price they would be willing to pay for this produce. As shown in Figures 5 to 7 , 20 we find that while traditional market consumers consider quality to be important, they are not willing -or able -to pay high prices for such quality. Only 2%, 1% and 1% of the customers report being willing to pay the price charged by the French Score supermarket for the pictured rice, tomatoes and meat. Thus, our analysis indicates that supermarkets would have to significantly reduce their margins and prices to be able to entice traditional market shoppers to make the switch. Even if the Score prices are reduced by one-quarter, only a small proportion the traditional market shoppers would potentially buy the high-quality rice (5%), tomatoes (1%) and meat (5%) at the lower price. In addition, this result does not imply that buyers would switch stores at that lower price, as traditional markets might also be able to offer quality produce at that price. When we examine the determinants of the stated price buyers are willing to pay, 22 we find that income is a major significant determinant. Doubling the income variable increases the willingness to pay for quality rice, tomato and meat by 11%, 14% and 14%, respectively (Table 6 ). None of the other socio-economic variables that were included in the regression are found to be significant. Notably, the coefficients on income have a similar magnitude (except for tomatoes) and are comparable between the revealed (Table   6 , row (c)) and stated preference methods. Using the previously estimated coefficients, we find that even if we double the incomes of all consumers that currently shop in traditional markets, only 4%, 1%, and 3% would be willing to pay the price charged in the supermarket for the high-quality rice, tomato and meat, respectively. These results indicate that unless purchasing power increases dramatically, there is little prospect for growth in demand for high priced quality produce in this type of setting, and thus most people will not switch to modern retail outlets in order to obtain quality produce. These findings are not surprising given the socio- (Ravelosoa et al. 1998; Minten and Zeller 2000) shows that poor people are very sensitive to food prices and will quickly adjust consumption patterns in response to changing market conditions. 23 The rewards for food quality are limited, and poor people largely prefer food with low per-calorie costs.
23 Both studies in Madagascar show that cassava has inferior crop characteristics and is mostly eaten by the poor, and the basic staple of rice typically has high price and income elasticities.
CONCLUSIONS
Global retail chains are becoming increasingly dominant in the global food trade, and their rise has impacted agricultural supply chains and small producers, largely through the inception of stringent quality standards. However, the impact and the prospect of a food retail revolution in poor developing countries
is not yet fully understood. Here, we examine this issue in a case study of Madagascar, which is a poor but stable country where global retailers have been present for over a decade. We herein measure and compare the price setting behavior and the quality range of produce offered by supermarkets versus traditional food retailing systems, and evaluate what type of buyer is likely to switch to supermarket shopping based on the identified price setting strategy and quality offerings. This study fills a gap in recent literature on the food retail revolution in developing and transition economies.
Using novel, primary price, consumer and trader data from traditional and modern food retail outlets, we find that the various outlets deliver foods with largely different attributes and prices. However, when we control for quality attributes, we find that food prices in the global retail chains are 40-90% higher than those in traditional retail markets. Two characteristics typical of poor food economies might help explain why the prices charged by global retail chains are so much higher. First, food retail margins are small in these countries and supermarkets might have little profit incentives for price competition with a largely informal retail sector. Here, we find that the median gross retail margins are as small as 5% for a storable staple such as rice, 15% for meat, and 33% for fresh vegetables such as tomatoes. Second, as the majority of the population is poor, general price elasticities are high for food and quality, meaning that there is a limited demand for high-priced quality food. Furthermore, our data clearly illustrate the importance of income as a significant determinant of demand for quality food.
In such an environment, profit-maximizing supermarkets seem to prefer a pricing strategy in line with the price-inelastic demand of a middle class interested in one-stop shopping and a clean shopping environment free from the threats of rain and heat. In poor countries with a small middle class, modern retailers might even reap oligopoly benefits, and might adjust prices upward accordingly. 24 For example, in an interesting relevant article, Ellickson (2006) develops a formal model showing how escalating investments in distribution systems yield a natural oligopoly of high quality supermarkets, while a number of low quality stores serve customers that do not value quality. 25 Formal testing of this possibility is left for future research.
24 See, for example, Dobson and Waterson (2005) , Smith (2004) , Smith and Hay (2005) , Pesendorfer (2002) , and Slade (1998) for an analysis of optimal supermarket price setting. 25 Oligopoly concerns related to supermarkets even exist in developed economies such as Great Britain (Competition Commission 2000) and Australia (Cotterill 2006). Given the speed of supermarket penetration over the past decades, this is a relatively new research area. Thus, there is limited evidence allowing us to interpret to what extent our results from Madagascar can be transposed to other poor developing countries. Using simple comparisons, without controlling for quality, Tshirley and Ayecho (2005) compare the prices of 14 fresh foods and vegetables between supermarket chains and local markets in Nairobi (Kenya), and find that the average supermarket price is about 50% higher. In India, Chengappa (2006) finds that supermarket shoppers are mostly confined to the richer middle class and that prices in food retail chains are higher (but quality is surprisingly not). This evidence might thus indicate that the case of supermarket pricing in Madagascar is not unique among the poorer countries, whereas it appears to differ from that seen in other relatively richer economies for which studies are available (e.g. Brazil, South-Africa).
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The growing global importance of supermarkets might then be driven by factors other than prices.
For example, the cross-country analysis of Traill (2006) finds a significant growth in the retail share of supermarkets due to GDP growth, income distribution, urbanization, female labor force participation and openness to foreign investments. However, unless these other determinants of local food demand in poor economies dramatically change, low food prices (which are offered by local markets but not supermarkets) will likely matter most for food demand by poor consumers. It thus seems that agriculture for local consumption in poor countries will be largely bypassed by the global food retail revolution.
